In this paper, G denotes a non-abelian metabelian group and cl x ( ) denotes conjugacy class of the element x in G. Conjugacy class is an equivalence relation and it partitions the group into disjoint equivalence classes or sets. Meanwhile, a group is called metabelian if it has an abelian normal subgroup in which the factor group is also abelian. It has been proven by an earlier researcher that there are 25 non-abelian metabelian groups of order less than 24 which are considered in this paper. In this study, the number of conjugacy classes of non-abelian metabelian groups of order less than 24 is computed.
INTRODUCTION
The concept and term of metabelian groups was used initially to prove theorems pertaining to algebraic number theory, knot theory, and the foundations of geometry 1 . Metabelian groups are groups that are close to being abelian, in the sense that every abelian group is metabelian, but not every metabelian group is abelian 2 . This closeness is reflected in the particular structure of their commutator subgroups. In the Russian mathematical literature, by a metabelian group one sometimes means a nilpotent group of nilpotency class two 2 . Groups that are close to being abelian are , , :
1,
Throughout this research, we will refer to the groups in this classification as groups of type (1)
-(25).
A conjugacy class is an equivalence relation; therefore it partitions the group into disjoint equivalence classes or sets. The number of the elements in the classes together with those at the centre as well as the identity must collectively match with the order of the group. The following is the definition of conjugacy class and the class number. Definition 1.2 5 Let G be a finite group. Then the conjugacy class of the element in is given as:
The conjugacy classes of G, denoted as K(G), is the number of distinct (non-equivalent) conjugacy classes. All elements belonging to the same conjugacy class have the same order.
Moreover, those conjugacy class in the centre of a group is called The central conjugacy class i.e.
cl( ) = { ∈ :
= , for all ∈ } ⊆ ( ).
Otherwise, the conjugacy class is called noncentral.
The propositions below explain the equivalence conjugacy classes. Proposition 1.1 5 Let be finite group and let and be elements of . The elements and are conjugate if they belong to precisely one conjugacy class, that is cl( ) and cl( ) are equal. This paper is divided into three sections. The first section includes the classification of all metabelian groups of order 24, and some background topics in group, while the second section provides some earlier and recent research that are related to the metabelian groups and conjugacy class. In the third section, we present our main results which include the list of conjugacy classes of metabelian groups of order less than 24.
PRELIMINARIES
In this section, we provide some previous works related to the metabelian groups and conjugacy classes.
In 2010, Abdul Rahman 3 gave the classifications of metabelian groups of order less than 24. All groups of order at most 24 are proved as metabelian groups using their group presentations and some of them are helped by Groups, Algorithms and Programming (GAP) software 3 .
However, the elements of any group will be partitioned into conjugacy classes; members of the same conjugacy class share many properties. The study of conjugacy classes of non-abelian groups reveals many important features of their structure. The conjugacy classes have been used in the concept of the commutativity degre 6 and it generalizations [7] [8] [9] . In addition, the conjugacy classes has widely been used in graph theory in which different kinds of graphs are introduced including conjugacy class graph 10 , generalized conjugacy class graph 11 and others.
MAIN RESULTS
In this section, the conjugacy classes and the of conjugacy classes of all non-abelian metabelian groups of order less than 24 are determined, starting with the first type, namely type (1).
Lemma 3.1 Let G be a metabelian group of type (1),
Proof Using Definition 1.2, the conjugacy classes of elements of 3 D are determined as follows: Let = e.
Then, cl(e) = {e}. Next, let = , cl( ) = −1 , where ( 2 ). Now, let = , then cl( ) = −1 , where ∈ 3 . The conjugate elements with are determined as below. If = , −1 = thus, (e)b(e) = b.
Hence, cl( ) = { , , 2 }. By Proposition 1.1, cl( ) = cl( ) = cl( 2 ). It follows that, the number of conjugacy classes in 3 D is equal to three listed as follows: 
D K
Proof Using Definition 1.2, the conjugacy classes of D4 are described as follows: 
